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@l Structural frame. 

@ A display device comprises a plurality of frames each 
comprising two uprights (80) and two cross members (82), 
bounding a rectangular space in which a rectangular flex- 
ible sheet is supported in tension by tensioning devices 
(120) displaced in the comers of the frame, l-aterally adjoin- 
ing frames are pivotaily connected together by links (20) and 
engage one another via masking gear segments (200) 
mounted on the tensioning devices (120). Vertically 
superimposed frames are connected together by connec- 
tors (230, 231, 236) each connecting, end to end, the lower 
end of one upright (80) of an upper frame and the axially 
aligned upper end of a lower frame. Each connector com- 
prises an upper peg (230). a lower peg (231) and an axially 
slidable and rotatable sleeve (236) captive on the upper peg 
(230) and capable of being screwed down over the lower 
peg (231). 



a 

u 




ACTORUM AG 



0137970 



Title: "Structural frame" 

THIS INVENTION relates to a device including a frame bounding a 
space and incorporating means for supporting a display sheet or the like, for 
example a device which may be Incorporated in a sectional screen such as 
may be used, for example, in exhibitions and the like. 

5 

Our U.K. Patent Specification No. 1542245 discloses a screen in 
which adjoining sections, in the form of rectangular panels, are pivotally 
connected edge to edge through the intermediary of inter-meshing gear 
segments. Our co-pending European Patent Application No. 84301 1 17.2 
10 (Publication No. 0119762) discloses sheet-tensioning devices which can be 

fitted on the corners of a rectangular frame to support the corners of a 
flexible display sheet or the like extended across the frame and to tension 
. the sheet, 

IS It is among the objects of the present invention to provide a device 

affording the advantages both of that disclosed in our U.K. Patent Specific- 
ation No. 1542245 and that disclosed in our co-pending European Patent 
Application No. 84301 1 17.2. 

20 According to one aspect of the invention there Is provided a device 

including a frame bounding a space, said frame comprising an elongate 
member or members extending around the periphery of said space, and a 
flexible sheet extended across said space and supported in a tensioned 
condition by means of tensioning devices carried by the frame, at least one 

25 said sheet-tensioning device including a body having means engaging a said 
elongate peripheral member of said first frame and a sheet-engaging 
element mounted In said body for movement towards and away from said 
means, said means providing or carrying, externally, a gear segment meshing 
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with a gear segment carried by a side of a frame or panel adjoining said 
elongate peripheral member engaged by said means, and connecting means 
pivotally connecting the first mentioned frame and the adjoining frame or 
panel, the arrangement being such that the first-mentioned frame and the 
adjoining frame or panel can be moved angularly relotive to one another, 
and to said connecting means whilst said gear segments on said body and 
said adjoining panel or frame roll In mesh with one another. 

It Is an object of another aspect of the invention to provide a device 
comprising a generally rectangular peripheral frame having means whereby 
it can be readily and reliably Interconnected with Identical devices in 
vertical array.. 

According to this aspect of the invention there is provided a device 
comprising a generally rectangular peripheral frame comprising spaced- 
aport side members connected by cross members, the side members project- 
ing, at either end, beyond the cross-members, and wherein each said side 
member carries, at one end thereof, a sleeve adopted to receive the end, not 
so provided, of on identical side member, whereby two or more such side 
members of different frames con be connected end to end. 

An embodiment of the invention is described below by way of 
example with reference to the accompanying drawings in which:- 

Figure I is a sode elevation view, with parts broken away. Illustrating 
a sectional frame embodying the invention. 

Figure 2 is a perspective view of a detail of the frame, 

Figure 3 Is on elevation view, to on enlarged scale, of part of the 
sectional frame of Figure t. 

Figure 4 is a view In horizontal section along the line IV-IV of 
Figure 2, 

Figure 5 Is a diagrammatic sectional view ilustroting a connecting 

clip. 
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Figure 6 Is a diagrammatic view in longitudinal section, showing a 
gear segment applied to a sheet-tensioning device and frame member. 

Figure 7 is a diagrammatic view in cross section, corresponding to 
Figure 5, 

Figure 8 is a perspective view of the gear segment member. 

Figure 9 is an elevation view showing the interior of the gear 
segment member, and 

Figure 10 is a view in cross-section of the gear segment member, 
corresponding to the view in Figure 6, but with the tensioning member and 
frame upright omitted. 

Referring to Figure I, there is shown, schematically, a sectional 
screen having four sections each In the form of a rectangular metal frame 
comprising vertical elongate side members 80 connected adjacent upper and 
lower ends thereof by elongate cross-members 82. The four frames are 
referenced 81, 83, 85 and 87 in Fig. I. Each said section or frame is, in 
practice, of the form disclosed in our U.K. Patent Specification No. 
1586738, so that the portions of the side members 80 lying between the 
upper and lower cross members are constituted by straight metal tubes, with 
each cross member 82 carrying at each end a respective end fitting 
providing a respective boss portion 204 (Fig. 3) co-axial with, and abutting 
the end of, the respective vertical tubular side member 80, said boss portion 
204 having a spigot (not shown) fixed within the respective end of the 
respective vertical tubular member and a respective limb projecting in the 
opposite direction from said spigot. One such limb Is Indicated at 84 in 
Figure 3. 

In each corner of each of the rectangular frames 81, to 87 Is disposed 
a respective sheet-tensionIng device 120 of the kind described in our co- 
pending European Patent Application No. 84301 1 17.2 to which reference 
should be hod for a more complete description of such a device. The sheet 
tensioning devices of each frame incorporate sleeve portions 24 engaging 
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the respective frame members 80, 82 and also Incorporate members 28 (Fig. 
4) which engage In apertures provided In the corners of a rectangular display 
sheet 121 of flexible material fitted to the respective frame, in a manner 
described in detail In European Patent Application No. 84301117.2, the 
members 28 being movable towards and away from the sleeve, portions 24 of 
the respective devices 120 and being spring-biased away from the sleeve 
portions 24 to tension the sheets 121 across the respective frames. For 
purposes of illustration, the display sheets 121 In the upper rectangular 
frames 81 and 83 in Figure I are illustrated only partially. 

In the screen, as the frames 81 to 87 are arranged with their side 
members 80 vertical, the members 80 are all parallel with one another. 
Laterally adjacent rectangular frames of the screen, such as frames 81 and 
83, are pivotally connected, side member 80 to side member 80, for pivoting 
about vertical axes. In a manner somewhat similar to that described in our 
U.K. Patent Specification No. 1542245 and which manner is described In 
greater detail below. 

Referring to Figure 3, which is a detailed view to an enlarged scale 
showing the lower adjacent corner regions of the two laterally adjacent 
pivotally Interconnected frames 81 and 83, each tensioning device 120 
affords, extending at right angles to one another, two sleeves 24 through 
which extend, as a snug fit, respect ones of the upright 80 and the cross 
member 82 of the respective frame in the region of the respective corner In 
which that upright 80 and cross member 82 meet at right angles. Fitted 
over the sleeve 24 of the device 20 which is engaged around the respective 
upright 80 In the corner, illustrated in Figure 2, of frame 81, is a gear 
segment 200 having, as Its rotary or rolling axis, the central axis of the 
respective member 80. The gear segment 200 meshes with on Identical gear 
segment carried by the adjacent tensioning device 120 carried by the 
adjacent frame 83. Said identical gear segment Is mounted on the 
respective sleeve 24 of the last-noted tensioning device 120 which receives 
the respective upright 80 of frame 83. 

In the arrangement illustrated in Fig. I, a first pair of such meshing 
gear segments 200 Is carried by the respective tensioning devices 120 at the 
respective adjacent lower corners of the two frames 81 and 83 arid a further 
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pair of meshing gear segments 200 are likewise carried by the tensioning 
devices 120 at the respective adjacent upper corners of the two frames 81 
and 83, The adjacent side members 80 of the adjacent frames 81 and 83 are 
connected with one another by means of connecting members in the form of 

5 two clips 202 each of which is engaged around the. two adjacent side 

members 80 of the frames 81 and 83, one such clip 202 being at a position 
immediately below the junctions of said adjacent side members 80 with 
respective boss portions 204 of the end fittings of the upper cross members 
of the two frames 81 and 83 and the other clip 202 being ot a position 

10 immediately above the junction of said adjacent side members with respect- 

ive boss portions 204 of the end fittings of the lower cross members of the 
frames 81 and 83. As will be noted, each device 120 stops short of the 
vertex of the corner of the frame in which it is fitted so that there is 
defined, in the region of said vertex, a space, accommodating the respective 

15 clip 202, between the meshing gear segments 200 and the boss portions 204. 

As shown in section in Figure 5, each clip, formed from resilient metal strip, 
comprises two arcuate portions, each extending over rather more than 180^ 
around the respective side member 80 and a central web connecting the two 
arcuate portions, and thus connecting the side members 80 over which the 

20 arcuate portions are fitted. The side members 80 are o free rotatable fit 
within the arcuate portions when the latter ore clipped over the members 
80, so that each of the adjacent members 80 of the two frames 81, 83, and 
thus the respective frame 81, 83 of which it forms part, is pivotoble with 
respect to the clip 202 about the longitudinal central axis of the respective 

25 member 80, the meshing gear segments 200 rolling, in mesh with one 

another, around one another during such pivotoble movement, in the same 
manner as described, for example, in our U.K. Patent No. 1542244 or 
1542245. 

30 As shown in Figures 6 to 10, each gear segment 200, preferably formed 

of resilient plastics material, is in the form of a generally channel-shaped 
shell, providing, intermediate its ends, a major channel portion to receive 
the sleeve portion 24 of the device over which it is clipped, the gear 
segment having at either end thereof a respective end wall 205 formed with 

35 a circular aperture 206 of reduced diameter as compared with the interior 

of the major channel portion, said aperture 206 being of a size to receive 
snugly the respective side member 80 (which is, of course, of smaller 
external diameter than the sleeve portion 24 which embraces the member 
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80). Each aperture 206 is intersected by a radial slot 208 extending from 
the edge of the respective end wall 205 which is exposed on the open side of 
the channel Fn the gear segment 200 which receives the sleeve portion 24 
and each end wall 205 Is further Interrupted by slots 210 extending from the 
last noted edge of the end wall, generally parallel with the slot 208, along 
the inner surfaces of the side walls of the major channel portion, so that 
each end wall 205 provides resilient legs 212, each defined between the slot 
208 and one of the slots 210, and which resilient legs can be sprung apart to 
allow entry of the respective side member 80 when the gear segment is 
clipped over the member 80 and sleeve portion 24 as shown in Figure 6. The 
spacing, within the gear segment 200, between the opposing faces of the 
opposing end walls 205 is somewhat greater than the axial spacing between 
the opposite end surfaces of each sleeve portion 24 so that the gear segment 
200, having Its end walls 205 engaged around the portions of the member 80 
projecting from the opposite ends of the sleeve portion 24, is located axially 
on the sleeve portion 24. The slots 210 may also, as shown in Fig. 4, receive 
the edge portions of the tensioned sheets \6 held in place by the tensioning 
devices. 

In order to prevent rotational movement of the gear segment 200 on 
the sleeve portion 24 on which it is mounted, the exterior of the sleeve 
portion 24 is provided, at Intervals therearound, with longitudinally extend- 
ing ribs 214 between which fit complementary ribs 216 projecting radially 
inwardly from the arcuate internal surface of the major channel portion of 
the gear segment. 

In order to allow the pivotal ly interconnected frames 81, 83 to be 
capable of assuming relative positions in which they are co-planar the gear 
segments 200 are not symmetrical about the central planes of the respective 
frames to which they are fitted, and therefore the orientation of the gear 
segments 200 on the tensioning devices 20 is significant. The gear segments 
200 and the sleeve portions 24 are preferably provided with cooperating 
formations, for example an asymmetrical arrangement of the ribs 214 and 
216, ensuring that it is not possible to fit a gear segment 200 upside down as 
viewed in Figure 3. 
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It will be appreciated that the lower frames 85 and 87 in Fig, I ore 
pivotal I / connected in the sanne way as the upper frames, and that further 
identical frames may be likewise pivotal ly connected with the other vertical 
edges of any of the frames 81 to 87. 

The projecting lower end of each side member of the frames shown is 
formed by a peg 230, for example of plastics material, having an axial ly 
extending recess receiving the limb 84 of the respective end fitting when 
the peg 230 is fitted over that limb. Each peg 230 is substantially 
cylindrical and includes a minor portion 232 and on enlarged cylindrical end 
portion 234, Each peg 230 is fitted with a member 236 in the form of a 
generally cylindrical tubular sleeve, the internal passage through which 
includes a bore 240 which extends from the upper end of the sleeve to an 
intermediate cylindrical bore 238 of enlarged diameter relative to the bore 
240, the axial passage through the sleeve including an internally screw- 
threaded portion 237 at the end of the bore 238 remote from bore 240, and a 
frusto-conicolly flaring bore portion 239 extending from the screw-threaded 
portion 237 to the lower end of the sleeve. The bore 240 is too small to 
allow the enlarged end portion 234 of the peg 230 to pass through but 
receives the portion 232 as a free sliding and rotating fit. The bore 238 
receives the enlarged end portion 234 as a free sliding and rotating fit. 

The projecting upper end of each side member of the frames shown is 
formed by a peg 231, also of plastics material having an axial ly extending 
recess receiving the limb 84 of the respective end fitting when the peg 231 
is fitted over that limb. Each peg 231 is generally cylindrical, with frusto- 
conically tapering upper and lower ends. Just below the upper tapering end, 
each peg 231 has a screw thread 233 of a form complementary with that of 
the internally screw-threaded portion 237 of sleeve 236. 

Each sleeve 236 is movable axially on its peg 230 between a retracted 
position (i.e. a raised position in Fig. 3), in which its free end (i.e. its lower 
end in Fig. 3) is substantially flush with the free end of the enlarged portion 
234 of the peg 230 on which it is carried, and an extended position (ie. a 
lowered position in Fig. 3) in which it projects over the end portion 234 of 
the peg 230 on which it is carried. 
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The sleeve 236 serves to provide lateral location, relative to one 
another, of an upwardly projecting peg 231 of a lower frame, such as frame 
85 and the oxiolly aligned, superimposed, downwardly projecting peg 230, of 
an upper frame, such as frame 81, when two or more frames are arranged 
one above the other with side members 80 of the thus superimposed frames 
in axial alignment. Thus the upwardly projecting peg 231 of the lower frame 
(otherwise not shown in Fig. 3) is received within the sleeve 236 on the 
downwardly extending peg 230 of the upper frame, the sleeve 236 being in a 
downwardly extended position relative to the uR)er peg. 

To secure the axlally aligned pegs 230 and 231 together, the sleeve 
236 is lowered over the peg 231 and is rotated, so as to screw the internally 
screw-threaded portion 237 over the external screw thread 233 of the peg 
231 until the shoulder formed in the sleeve between the bore 238 and the 
bore 240 is firmly engaged with the shoulder formed on peg 230 between the 
portion 232 and the portion 234 and the upper end face of the peg 231 is held 
firmly against the lower end face of the peg 230. 

In the arrangement shown in Figure 3, the sleeves 236 are provided on 
the downwardly extending pegs 230 at the lower ends of the upper frames 
81, 83 so that, if all frames are made Identical, the pegs 231 projecting from 
the upper ends of the frames would be without such sleeves. Conversely, of 
course, the upwardly projecting pegs of the frames 81 to 87 could be 
provided with such sleeves and the downwardly projecting pegs of the upper 
frames left without. 

The provision of the sleeves 236 make it unnecessary, when fitting 
the frames together vertically, to lower a frame being fitted into position 
whilst maintaining both side members 80 in correct alignment with the side 
members they ore to connect with, as would be necessary if the frames were 
merely provided with fixed spigot and socket arrangements. This would be a 
task of some difficulty for a single person, unassisted, particularly where a 
complex assembly of interconnected frames was being constructed. With 
the slidable sleeve arrangement described it is possible for a single person to 
fit such a frame readily onto an already positioned frame by fitting the peg 
230 at the end of one side member 80 onto the respective peg 231 below, 
extending the respective sleeve 236 to locate the already-fitted peg 230 
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laterally, then pivoting the frame as a whole about the axis of the already 
fitted peg 230 to bring the other upright into the desired alignment with the 
respective peg 230 below, with the respective sleeve 236 raised, before 
extending that sleeve 236 also, and subsequently tightening the connections 
5 between the frames by rotating the sleeves 236 to screw these firmly onto • 

the pegs 231. This is, in practice a relatively easy procedure to follow, 
single handed. 

It should be explained that, for purposes of illustration, the sleeves 
10 236 and pegs 230 and 231 are shown substantially larger, in relation to the 

components of the frames, than they actually are in practice, and this 
accounts for, e.g., the sleeves 236 appearing to be too long in the drawings 
to be raised sufficiently to bring their lower ends to the level of the lower 
ends of the pegs 230 on which they are mounted. 

15 

It will be appreciated that the gear segment arrangement described 
may be utilised without the peg and sleeve arrangement and vice-versa. 

20 
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CLAIMS 

1. A device Including a frame (81, 83, 85, 87) bounding a space, said 
f ranne comprising an elongate member or members (80, 82) extending around 
the periphery of said space, and a flexible sheet (121) extiended across said 
space and supported in a tensioned condition by means of tensioning devices 
(120) carried by the frame, at least one said sheet-tensioning device (120) 
Including a body having means (24) engaging a said elongate peripheral 
member of said first, frame and a sheet-engaging element (28) mounted in 
said body for movement towards and away from said means, said means (24) 
providing or carrying, externally, a gear segment (200) meshing with a gear 
segment (200) carried by a side of a frame or panel (81, 83, 85, 87) adjoining 
sold elongate peripheral member (80) engaged by said means, and connecting 
means (202) pivotally connecting the first mentioned frame and the ad- 
joining frame or panel, the arrangement being such that the first-mentioned 
frame (81) and the adjoining frame (83) or panel can be moved angularly 
relative to one another, and to said connecting means, whilst said gear 
segments (200) on said body and said adjoining panel or frame roll in mesh 
with one another. 

2. A device according to claim I wherein said first mentioned frame 
(81) and said adjoining frame (83) are each In the form of a rectangular 
peripheral frame comprising elongate side members (80) connected by 
elongate cross-members (82), said gear segment (200) on each said frame 
being substantially co-axial with one said side member (80) of the frame, the 
respective said side members (80) of the two frames being adjacent and 
substantially parallel with one another, said connecting means including a 
connecting member (202), connecting said side members and pivotable with 
respect to both said side members about the respective axes thereof. 

3. A device according to claim I or claim 2 wherein each said gear 
segment (200) is formed on a respective element detachobly mounted on the 
respective body port of the respective tensioning device. 

4. A device comprising a generally rectangular peripheral frame com- 
prising spaced-apart side members connected by cross members, the side 
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members projecting, at either end, beyond the cross-members, characterised 
in that each said side member (80) carries, at one end thereof, a sleeve (236) 
adapted to receive the end (231), not so provided, of an identical side 
member (80), whereb/ two or more such side members of different frames 
can be connected end to end. 

5. A device according to claim 4 wherein said sleeve (236) is slidable 
longitudinally on the respective side member (80) between an extended 
position in which it projects beyond the respective end of the respective side 
member and a retracted position in which it does not. 

6. A device according to claim 4 wherein inter-engagable screw threads 
(237, 233) are provided on the interior of said sleeves (236) and on the ends 
(231), not provided with such sleeves, of the frame, whereby when two or 
more such side members (80) of different said frames are so connected end 
to end, the respective said sleeves (236) can be screwed over the respective 
frame ends (231) received therein to clamp together, end to end, axially, the 
adjacent, axially shaped frame ends (230, 231), said sleeve is adapted to be 
wedged frictionally in its extended position. 
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